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FINGERPRINT IDENTIFICATION MODULE a silicon - based chip or a gallium arsenide - based chip , etc. , 
AND DRIVING METHOD THEREFOR , AND thereby providing a high - performance driving voltage and 

DISPLAY APPARATUS improving the performance of fingerprint identification . 
At least one embodiment of the present disclosure pro 

The application is a U.S. National Phase Entry of Inter- 5 vides a fingerprint identification module , which includes a 
national Application No. PCT / CN2020 / 110459 filed on Aug. base substrate and a plurality of fingerprint identification 
21 , 2020 , designating the United States of America and regions located on the base substrate , wherein each of the 
claiming priority to Chinese Patent Application No. plurality of fingerprint identification regions includes : a 
201910780757.X filed on Aug. 22 , 2019. The present appli plurality of receiving electrodes ; a piezoelectric material 
cation claims priority to and the benefit of the above- 10 layer , located at a side of the plurality of receiving elec 
identified applications and the above - identified applications trodes ; and a plurality of driving electrodes , located at a side 
are incorporated by reference herein in their entirety . of the piezoelectric material layer away from the plurality of 

receiving electrodes ; wherein the plurality of receiving 
TECHNICAL FIELD electrodes , the piezoelectric material layer and the plurality 

15 of driving electrodes form a plurality of ultrasonic sensors , 
Embodiments of the present disclosure relate to finger each of the plurality of fingerprint identification regions is 

print identification module , a driving method thereof and a correspondingly provided with at least one driving chip , the 
display apparatus . plurality of driving electrodes in each of the plurality of 

fingerprint identification regions are connected with an 
BACKGROUND 20 output terminal of the at least one driving chip , and the at 

least one driving chip is configured to apply a driving 
With the continuous development of science and technol- voltage to the plurality of driving electrodes so as to drive 

ogy , fingerprint identification technology has been gradually the plurality of ultrasonic sensors in the corresponding 
applied to people's daily life . Fingerprint identification fingerprint identification region to perform fingerprint iden 
technology can identify different fingerprints by comparing 25 tification . 
their detailed feature points , so as to achieve the function of For example , the fingerprint identification module pro 
personal identification . Generally , fingerprint identification vided by an embodiment of the present disclosure further 
technology can be divided into optical fingerprint identifi- includes interconnection lines , connecting the plurality of 
cation technology , silicon chip fingerprint identification driving electrodes in each of the plurality of fingerprint 
technology and ultrasonic fingerprint identification technol- 30 identification regions with a plurality of output terminals of 
ogy . the at least one driving chip . 

At present , ultrasonic fingerprint identification technol- For example , the fingerprint identification module pro 
ogy is a hot research direction of major manufacturers . An vided by an embodiment of the present disclosure further 
ultrasonic fingerprint identification structure is mainly a includes a flexible circuit board ; and an external integrated 
three - layer structure , which includes a driving electrode , a 35 circuit , wherein a control terminal of the at least one driving 
receiving electrode , and a piezoelectric material layer chip corresponding to each of the plurality of fingerprint 
between them . When a driving voltage is applied to the identification regions is connected with the external inte 
driving electrode and the receiving electrode , the piezoelec- grated circuit through the flexible circuit board . 
tric layer is excited by the voltage to generate inverse For example , the fingerprint identification module pro 
piezoelectric effect and generate regular vibration , thereby 40 vided by an embodiment of the present disclosure further 
emitting a first ultrasonic wave outward . The first ultrasonic includes an encapsulation layer , located at a side of the 
wave contacts a finger and a second ultrasonic wave is plurality of ultrasonic sensors and the at least one driving 
reflected back by the finger . Because the fingerprint includes chip away from the base substrate , and covering the plurality 
valleys and ridges , the vibration intensities of the second of ultrasonic sensors and the at least one driving chip to 
ultrasonic waves reflected by the fingerprint back to the 45 encapsulate the plurality of ultrasonic sensors and the at 
piezoelectric layer are different . At this time , when a fixed least one driving chip on the base substrate , wherein the at 
voltage is applied to the driving electrode , the piezoelectric least one driving chip includes a mono - crystal semiconduc 
layer can convert the second ultrasonic wave into a voltage tor substrate and a driving circuit , and a part of the driving 
signal , the voltage signal is transmitted to a fingerprint circuit is located in the mono - crystal semiconductor sub 
identification module through the receiving electrode . The 50 strate . 
positions of valleys and ridges in the fingerprint are judged For example , in the fingerprint identification module 
according to the voltage signal , and a fingerprint image is provided by an embodiment of the present disclosure , the 
obtained after processing . plurality of receiving electrodes are arranged in an array 

along a first direction and a second direction , each of the 
SUMMARY 55 plurality of driving electrodes is a strip - shaped driving 

electrode extending along the first direction , and a plurality 
Embodiments of the present disclosure provide a finger- of the strip - shaped driving electrodes are arranged at inter 

print identification module , a driving method thereof , and a vals along the second direction . 
display apparatus . By the means of arranging a plurality of For example , in the fingerprint identification module 
fingerprint identification regions , and providing at least one 60 provided by an embodiment of the present disclosure , each 
driving chip in each fingerprint identification region , a single of the plurality of fingerprint identification regions is cor 
driving chip only needs to drive a fingerprint identification respondingly provided with one driving chip , each of the 
region with a small area , thus the fingerprint identification plurality of fingerprint identification regions includes a 
module can realize large - area fingerprint detection . In addi- plurality of focusing units , each of the plurality of focusing 
tion , a single driving chip only needs to drive a fingerprint 65 units includes N strip - shaped driving electrodes arranged in 
identification region with a small area , so the driving chip sequence along the second direction , and the strip - shaped 
can adopt a mono - crystal semiconductor - based chip such as driving electrodes with a same order in the plurality of 

a 

a 
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focusing units are electrically connected with one another For example , in the fingerprint identification module 
and connected with one output terminal of the driving chip , provided by an embodiment of the present disclosure , there 
where N is a positive integer greater than or equal to 2 . is a gap between an orthographic projection of the at least 

For example , in the fingerprint identification module one driving chip on the base substrate and an orthographic 
provided by an embodiment of the present disclosure , the 5 projection of the piezoelectric material layer on the base 
plurality of fingerprint identification regions are arranged at substrate . 
intervals along the first direction and have a first gap For example , in the fingerprint identification module 
between two adjacent ones of the plurality of fingerprint provided by an embodiment of the present disclosure , an 
identification regions , an orthographic projection of the orthographic projection of the at least one driving chip on 
driving chip on the base substrate is spaced apart from the 10 the base substrate is at least partially overlapped with the 
plurality of fingerprint identification regions and the first orthographic projection of the plurality of ultrasonic sensors 
gap , and a width of the first gap in the first direction is less on the base substrate , and the at least one driving chip is 
than one third of a width of each of the plurality of located at a side of the plurality of ultrasonic sensors away 
fingerprint identification regions in the first direction . from the base substrate . 

For example , in the fingerprint identification module 15 For example , in the fingerprint identification module 
provided by an embodiment of the present disclosure , each provided by an embodiment of the present disclosure , the 
of the plurality of fingerprint identification regions is cor- plurality of receiving electrodes are arranged in an array 
respondingly provided with a plurality of driving chips , each along a first direction and a second direction , and each of the 
of the plurality of fingerprint identification regions includes plurality of driving electrodes is a block - shaped driving 
one focusing unit , the focusing unit includes M strip - shaped 20 electrode arranged in an array along the first direction and 
driving electrodes arranged in sequence along the second the second direction , and the plurality of receiving elec 
direction , and the M strip - shaped driving electrodes are trodes are arranged in one - to - one correspondence with the 
respectively connected with M output terminals of the plurality of block - shaped driving electrodes . 
plurality of driving chips , where M is a positive integer For example , in the fingerprint identification module 
greater than or equal to 2 . 25 provided by an embodiment of the present disclosure , each 

For example , in the fingerprint identification module of the plurality of fingerprint identification regions is cor 
provided by an embodiment of the present disclosure , the respondingly provided with one driving chip , each of the 
plurality of fingerprint identification regions are arranged at plurality of fingerprint identification regions includes at least 
intervals along the first direction and have a second gap one focusing unit , each focusing unit includes D * D block 
between two adjacent ones of the plurality of fingerprint 30 shaped driving electrodes arranged in a D * D matrix along 
identification regions , the plurality of driving chips are the first direction and the second direction , and the D * D 
sequentially arranged along the second direction , and the block - shaped driving electrodes are connected with the 
plurality of driving chips are arranged at a side of a corre- driving chip , where D is a positive integer greater than or 
sponding one of the plurality of fingerprint identification equal to 2 . 
regions in the first direction , and a width of the second gap 35 For example , in the fingerprint identification module 
in the first direction is less than one half of a width of each provided by an embodiment of the present disclosure , each 
of the plurality of fingerprint identification regions in the of the plurality of fingerprint identification regions includes 
first direction . a plurality of focusing units , and the block - shaped driving 

For example , in the fingerprint identification module electrodes with same coordinates in the plurality of focusing 
provided by an embodiment of the present disclosure , the 40 units are electrically connected with one another and con 
plurality of fingerprint identification regions are arranged at nected with one output terminal of the driving chip . 
intervals along the first direction and have a third gap For example , in the fingerprint identification module 
between two adjacent ones of the plurality of fingerprint provided by an embodiment of the present disclosure , the 
identification regions , a width of the third gap is less than base substrate includes a glass substrate . 
twice a width of the strip - shaped driving electrode , an 45 At least one embodiment of the present disclosure further 
orthographic projection of the at least one driving chip on provides a display apparatus , including any one of the 
the base substrate is at least partially overlapped with an abovementioned fingerprint identification modules . 
orthographic projection of the plurality of ultrasonic sensors For example , the display apparatus provided by an 
on the base substrate ; and the at least one driving chip is embodiment of the present disclosure further includes a 
located at a side of the plurality of ultrasonic sensors away 50 display panel , having a light emitting side ; and an adhesive 
from the base substrate . layer , wherein the fingerprint identification module is 

For example , in the fingerprint identification module attached to one side of the display panel away from the light 
provided by an embodiment of the present disclosure , each emitting side through the adhesive layer , and the adhesive 
of the plurality of fingerprint identification regions is cor- layer includes a light shielding layer . 
respondingly provided with one driving chip , each of the 55 At least one embodiment of the present disclosure further 
plurality of fingerprint identification regions includes one provides a driving method of a fingerprint identification 
focusing unit , the focusing unit includes K strip - shaped module , wherein the fingerprint identification module is any 
driving electrodes arranged in sequence along the second one of the abovementioned fingerprint identification mod 
direction , and the K strip - shaped driving electrodes are ules , and the driving method includes : obtaining a finger 
connected with K output terminals of the driving chip , and 60 print identification region corresponding to a finger touch 
the driving chip is arranged at a side of the corresponding position ; applying a control signal to the at least one driving 
fingerprint identification region in the first direction , where chip in the fingerprint identification region corresponding to 
K is a positive integer greater than or equal to 2 . the finger touch position ; and applying a driving voltage to 

For example , in the fingerprint identification module the plurality of driving electrodes under control of the 
provided by an embodiment of the present disclosure , the 65 control signal by using the at least one driving chip so as to 
plurality of fingerprint identification regions are arranged in drive the corresponding fingerprint identification region to 
an array along the first direction and the second direction . perform fingerprint identification . 
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For example , in the driving method provided by an technical solutions of the embodiment will be described in 
embodiment of the present disclosure , applying the driving a clearly and fully understandable way in connection with 
voltage to the plurality of driving electrodes under the the drawings related to the embodiments of the present 
control of the control signal by using the at least one driving disclosure . It is obvious that the described embodiments are 
chip so as to drive the corresponding fingerprint identifica- 5 just a part but not all of the embodiments of the present 
tion region to perform fingerprint identification includes : disclosure . Based on the described embodiments herein , applying driving voltages with different phases to the plu those skilled in the art can obtain other embodiment ( s ) , rality of driving electrodes under the control of the control without any inventive work , which should be within the signal by using the at least one driving chip so as to focus 
in the fingerprint identification region scope of the present disclosure . 

Unless otherwise defined , all the technical and scientific 
BRIEF DESCRIPTION OF THE DRAWINGS terms used herein have the same meanings as commonly 

understood by one of ordinary skill in the art to which the 
In order to clearly illustrate the technical solution of the present disclosure belongs . The terms “ first , ” “ second , ” etc. , 

embodiments of the present disclosure , the drawings of the which are used in the description and the claims of the 
embodiments will be briefly described in the following ; it is 15 present application for disclosure , are not intended to indi 
obvious that the described drawings are only related to some cate any sequence , amount or importance , but distinguish 
embodiments of the present disclosure and thus are not various components . The terms “ comprise , " " comprising , 
limitative of the present disclosure . “ include , ” “ including , ” etc. , are intended to specify that the 
FIG . 1 is a schematic plan view of a fingerprint identifi- elements or the objects stated before these terms encompass 

cation module according to an embodiment of the present 20 the elements or the objects and equivalents thereof listed 
disclosure ; after these terms , but do not preclude the other elements or 
FIG . 2 is a schematic cross - sectional view of a fingerprint objects . The phrases “ connect ” , “ connected ” , etc. , are not 

identification module according to an embodiment of the intended to define a physical connection or mechanical present disclosure along AA direction in FIG . 1 ; connection , but may include an electrical connection , FIG . 3A is a schematic diagram of realizing ultrasonic 25 directly or indirectly . 
focusing by a fingerprint identification module according to Among all of the fingerprint identification technologies , an embodiment of the present disclosure ; ultrasonic fingerprint identification technology has obvious FIG . 3B is a schematic diagram of realizing ultrasonic advantages such as strong penetration capability , anti - pol focusing by another fingerprint identification module 
according to an embodiment of the present disclosure ; lution , anti - interference and anti - deception , etc. , and has 
FIG . 4 is a schematic plan view of another fingerprint 30 been increasingly used in the identity authentication of 

identification module according to an embodiment of the mobile devices such as smart phones . Moreover , ultrasonic 
present disclosure ; fingerprint identification technology can also provide a 

FIG . 5 is a schematic plan view of another fingerprint hidden fingerprint solution for the full screen design of 
identification module according to an embodiment of the mobile devices such as smart phones . 
present disclosure ; In research , the inventors of the present application has 

FIG . 6 is a schematic plan view of another fingerprint observed that when the ultrasonic fingerprint sensor is 
identification module according to an embodiment of the disposed in a display apparatus such as a smart phone , the 
present disclosure ; distance between the piezoelectric material layer of the 

FIG . 7 is a schematic cross - sectional view of another ultrasonic sensor and the finger is often large ( 500-2000 
fingerprint identification module according to an embodi- 40 microns ) because the ultrasonic fingerprint sensor needs to 
ment of the present disclosure ; be disposed under the display panel . However , ultrasonic 
FIG . 8 is a schematic plan view of another fingerprint waves are divergent and diffractive during transmission , so 

identification module according to an embodiment of the that crosstalk of ultrasonic waves reflected by adjacent 
present disclosure ; valleys and ridges on the finger may be caused , which will 

FIG . 9 is a schematic structural diagram of a display 45 reduce signal resolution and image contrast , and further 
apparatus according to an embodiment of the present dis- affect the performance and accuracy of fingerprint identifi 
closure ; cation . In this regard , on the one hand , the intensity of 
FIG . 10 is a flowchart of a driving method of a fingerprint ultrasonic wave can be improved by increasing the driving 

identification module according to an embodiment of the voltage of the ultrasonic sensor , and on the other hand , the 
present disclosure ; 50 crosstalk can be reduced by focusing the ultrasonic wave , so 

FIG . 11 is a schematic diagram of a driving circuit in a that the fingerprint image quality can be significantly 
driving chip according to an embodiment of the present improved 
disclosure ; However , the above two methods require a driving circuit 
FIG . 12 is a schematic diagram of a high voltage output that can generate a driving voltage with high frequency , high 

module in a driving circuit according to an embodiment of 55 voltage and different phases . Glass - based thin film transistor 
the present disclosure ; ( TFT ) circuits have the advantages of low cost and easy 

FIG . 13 is a schematic diagram of a high voltage output fabrication in large area , but it is difficult for glass - based thin 
module in another driving circuit according to an embodi- film transistor circuits to generate high - performance ( for 
ment of the present disclosure ; and example , the frequency is greater than 1 MHz ) driving 
FIG . 14 is a schematic diagram of a high voltage output 60 voltages , while silicon - based thin film transistor circuits can 

module in another driving circuit according to an embodi- realize high - performance driving voltages , but they are 
ment of the present disclosure . small in size , high in cost and difficult to realize fingerprint 

detection in large area . 
DETAILED DESCRIPTION The embodiments of the disclosure provide a fingerprint 

65 identification module , a driving method thereof and a dis 
In order to make objects , technical details and advantages play apparatus . The fingerprint identification module 

of the embodiments of the present disclosure apparent , the includes a base substrate and a plurality of fingerprint 
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identification regions located on the base substrate ; and each and the plurality of driving electrodes 123 in each fingerprint 
of the plurality of fingerprint identification regions includes identification region 120 are connected with an output 
a plurality of receiving electrodes , a piezoelectric material terminal 142 of the at least one driving chip 140 , and the at 
layer and a plurality of driving electrodes . The plurality of least one driving chip 140 is configured to apply a driving 
receiving electrodes are located on the base substrate , the 5 voltage to the plurality of driving electrodes 123 to drive the 
piezoelectric material layer is located at a side of the plurality of ultrasonic sensors 130 in the corresponding plurality of receiving electrodes away from the base sub fingerprint identification region 120 to perform fingerprint 
strate , and the plurality of driving electrodes are located at identification . For example , the driving chip 140 can apply a side of the piezoelectric material layer away from the the driving voltage to the plurality of driving electrodes 123 , plurality of receiving electrodes ; and the plurality of receiv- 10 so that the corresponding ultrasonic sensors 130 emit ultra ing electrodes , the piezoelectric material layers and the sonic waves ; the ultrasonic waves are reflected back to the plurality of driving electrodes form a plurality of ultrasonic piezoelectric material layer 122 by valleys and ridges of the sensors . each of the plurality of fingerprint identification 
regions is correspondingly provided with at least one driving finger , converted into electrical signals , and received by the 
chip , the plurality of driving electrodes in each of the 15 plurality of receiving electrodes 121 , so that fingerprint 
plurality of fingerprint identification regions are connected identification can be performed . 
with an output terminal of the at least one driving chip , and In the fingerprint identification module provided by the 
the at least one driving chip is configured to apply a driving embodiment of the present disclosure , a plurality of finger 
voltage to the plurality of driving electrodes so as to drive print identification regions are arranged , and each of the 
the plurality of ultrasonic sensors in the corresponding 20 fingerprint identification regions is provided with at least 
fingerprint identification region to perform fingerprint iden- one driving chip , so that a single driving chip only needs to 
tification . Therefore , the fingerprint identification module is drive a fingerprint identification region with a small area , 
provided with a plurality of fingerprint identification thereby realizing large - area fingerprint detection . In addi 
regions , and each fingerprint identification region is pro- tion , a single driving chip only needs to drive a fingerprint 
vided with at least one driving chip , so that a single driving 25 identification region with a small area , so the driving chip 
chip only needs to drive a fingerprint identification region can adopt a mono - crystal semiconductor - based chip such as with a small area , thereby realizing large - area fingerprint a silicon - based chip or a gallium arsenide - based chip , etc. , detection . In addition , a single driving chip only needs to to provide a high - performance driving voltage , and a single 
drive a fingerprint identification region with a small area , so 
the driving chip can adopt a mono - crystal semiconductor- 30 voltages of each ultrasonic sensor ( for example , provide driving chip can also independently control the driving 
based chip such as a silicon - based chip or a gallium 
arsenide - based chip , etc. , thereby providing a high - perfor driving voltages with different phases ) , thereby realizing 
mance driving voltage and improving the performance of functions such as ultrasonic focusing , etc. Therefore , on the 
fingerprint identification . one hand , the fingerprint identification module can improve 

Hereinafter , the fingerprint identification module , the 35 the intensity and penetration capability of ultrasonic waves 
driving method thereof and the display apparatus provided emitted by the ultrasonic sensor , and on the other hand , the 
by the embodiments of the present disclosure will be fingerprint identification module can realize ultrasonic 
described in detail with reference to the accompanying focusing to improve the directionality of ultrasonic waves 
drawings . and reduce the crosstalk between ultrasonic waves reflected 
FIG . 1 is a schematic plan view of a fingerprint identifi- 40 by adjacent valleys and ridges on the finger , thus signifi 

cation module according to an embodiment of the present cantly improving the fingerprint image quality and further 
disclosure . FIG . 2 is a schematic cross - sectional view of a improving the fingerprint identification performance . In 
fingerprint identification module according to an embodi- addition , on the other hand , when the fingerprint identifica 
ment of the present disclosure along AA direction in FIG . 1 . tion module improves the intensity or energy of the emitted 
As shown in FIGS . 1-2 , the fingerprint identification module 45 ultrasonic waves in a specific region or direction by focusing 
100 includes a base substrate 110 and a plurality of finger- the ultrasonic waves , the fingerprint identification module 
print identification regions 120 located on the base substrate can not only realize fingerprint identification , but also pen 
110. For example , FIG . 1 shows two fingerprint identifica- etrate the finger to distinguish whether the fingerprint is real 
tion regions 120 arranged at intervals along the first direc- skin . 
tion , but the number of fingerprint identification regions in 50 It should be noted that , as shown in FIGS . 1-2 , the 
the fingerprint identification module provided by the plurality of driving electrodes 123 in each fingerprint iden 
embodiment of the present disclosure is not limited to two , tification region 120 are respectively connected with a 
but may be more . As shown in FIGS . 1-2 , each fingerprint plurality of output terminals 142 of the at least one driving 
identification region 120 includes a plurality of receiving chip 140 , that is , the at least one driving chip 140 has a 
electrodes 121 , a piezoelectric material layer 122 and a 55 plurality of output terminals 142 , and the plurality of driving 
plurality of driving electrodes 123 ; the plurality of receiving electrodes 123 in each fingerprint identification region 120 
electrodes 121 are located on the base substrate 110 , the are connected with different output terminals 142 , so that 
piezoelectric material layer 122 is located at a side of the they can be driven by different driving voltages ( e.g. , driving 
plurality of receiving electrodes 121 away from the base voltages with different phases ) , and further realize the func 
substrate 110 , and the plurality of driving electrodes 123 are 60 tions such as ultrasonic focusing , etc. 
located at a side of the piezoelectric material layer 122 away In some examples , as shown in FIGS . 1-2 , the fingerprint 
from the plurality of receiving electrodes 121 , so that the identification module 100 further includes interconnection 
plurality of receiving electrodes 121 , the piezoelectric mate- lines 150 , which connect the plurality of driving electrodes 
rial layer 122 and the plurality of driving electrodes 123 can 123 in each fingerprint identification region 120 with the 
form a plurality of ultrasonic sensors 130. As shown in 65 plurality of output terminals 142 of the at least one driving 
FIGS . 1-2 , each fingerprint identification region 120 is chip 140 , so that the plurality of driving electrodes 123 in 
correspondingly provided with at least one driving chip 140 , each fingerprint identification region 120 can be driven by 

. 
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different driving voltages ( e.g. , driving voltages with differ- driving chip 140 can be 5-30 MHz . In addition , the absolute 
ent phases ) , thereby realizing the functions such as ultra- value of the driving voltage output by the output terminal 
sonic focusing , etc. 142 of the driving chip 140 is greater than 30 V , for example , 

In some examples , as shown in FIG . 2 , the fingerprint the absolute value range of the driving voltage output by the 
identification module 100 further includes a flexible circuit 5 output terminal 142 of the driving chip 140 can be 30-100 
board 170 and an external integrated circuit 180 ; a control V. Therefore , the ultrasonic sensor can have a good perfor 
terminal 142 of the at least one driving chip 140 correspond- mance ( e.g. , relatively large energy and intensity ) . 
ing to each fingerprint identification region 120 is connected In some examples , the base substrate 110 described above 
with the external integrated circuit 180 through the flexible includes a glass substrate . Therefore , with respect to the 
circuit board 170. Therefore , the external integrated circuit 10 fingerprint identification module 100 , the ultrasonic sensors 
180 can control whether the driving chip 140 transmits the 130 can be manufactured on the base substrate 110 by 
driving voltage and the parameters such as voltage , fre- glass - based manufacturing equipment and process , so that a 
quency and phase of the transmitted driving voltage . Fur- fingerprint identification module with a relatively large size 
thermore , the external integrated circuit 180 can also control can be manufactured at a relatively low cost . At the same 
a plurality of driving chips 140 corresponding to a plurality 15 time , with respect to the fingerprint identification module 
of fingerprint identification regions 120 at the same time to 100 , the driving chip 140 having the mono - crystal semicon 
realize large - area fingerprint identification . ductor substrate with high performance is also integrated on 

In some examples , as shown in FIG . 2 , the fingerprint the base substrate 110 , thus giving consideration to large 
identification module 100 further includes a bonding region size , low cost and high - performance fingerprint identifica 
250 , and the input terminals 141 of the plurality of driving 20 tion . Of course , the embodiments of the present disclosure 
chips 140 corresponding to the plurality of fingerprint iden- include but are not limited to this case , and the base substrate 
tification regions 120 are connected to the bonding region can also be made of other materials , and for example , the 
250 , and one end of the flexible circuit board 170 is base substrate can be a polyimide substrate . 
connected to the bonding region 250 and the other end of the In some examples , as shown in FIG . 1 , the fingerprint 
flexible circuit board 170 is connected to the external 25 identification module 100 further includes a row control 
integrated circuit 180 . circuit 270 and a reading circuit 280 , and the row control 

For example , the external integrated circuit 180 described circuit 270 and the reading circuit 280 are configured to read 
above can be a CPU , such as a CPU mounted on a smart the electrical signals on a plurality of receiving electrodes 
phone or a CPU specially used for fingerprint identification . 121 to obtain fingerprint image information . It should be 

In some examples , as shown in FIG . 2 , the fingerprint 30 noted that the row control circuit 270 and the reading circuit 
identification module 100 further includes an encapsulation 280 mentioned above can be manufactured on the base 
layer 190 ; the encapsulation layer 190 is located at a side of substrate by using the same equipment and process ( i.e. , 
the plurality of ultrasonic sensors 130 and the at least one glass - based manufacturing equipment and process ) as the 
driving chip 140 away from the base substrate 110 , and ultrasonic sensors 130 , thereby further saving the cost . The 
covers the plurality of ultrasonic sensors 130 and the at least 35 embodiments of the present disclosure do not limit the 
one driving chip 140 to encapsulate the plurality of ultra- specific structures of the row control circuit and the read 
sonic sensors 130 and the at least one driving chip 140 on the circuit . 
base substrate 110. The driving chip 140 includes a mono- In some examples , as shown in FIGS . 1-2 , the plurality of 
crystal semiconductor substrate 141 and a driving circuit receiving electrodes 121 are arranged in an array along a first 
142 , a part of the driving circuit 142 is located in the 40 direction and a second direction , and each driving electrode 
mono - crystal semiconductor substrate 141. Because the 123 is a strip - shaped driving electrode 123 extending along 
driving chip 140 is based on the mono - crystal semiconduc- the first direction , and a plurality of strip - shaped driving 
tor substrate 141 , a driving voltage with high performance electrodes 123 are arranged at intervals along the second 
( for example , high voltage and high frequency ) can be direction . Therefore , in the case where the plurality of 
provided . Moreover , the fingerprint identification module 45 strip - shaped driving electrodes 123 arranged at intervals 
100 can integrate the driving chip 140 based on the mono- along the second direction are driven independently , focus 
crystal semiconductor substrate 141 on the base substrate ing in the second direction can be realized . 
110. It should be noted that the encapsulation layer 190 can FIG . 3A is a schematic diagram of realizing ultrasonic 
encapsulate a single fingerprint identification region 120 or focusing by a fingerprint identification module according to 
all fingerprint identification regions 120 of the fingerprint 50 an embodiment of the present disclosure . As shown in FIG . 
identification module 100 , that is , the encapsulation layer 3A , the plurality of strip - shaped driving electrodes 123 
190 covers the ultrasonic sensors 130 and the driving chips include a first strip - shaped driving electrode 1231 and a 
140 in all fingerprint identification regions 120 of the second strip - shaped driving electrode 1232 sequentially 
fingerprint identification module 100 . arranged along the second direction . In this case , a driving 

In some examples , the mono - crystal semiconductor sub- 55 voltage is applied to the first strip - shaped driving electrode 
strate 141 described above includes at least one of a mono- 1231 at a first time point to drive the piezoelectric material 
crystal silicon substrate and a mono - crystal gallium arsenide layer corresponding to the first strip - shaped driving elec 
substrate . trode 1231 to emit an ultrasonic wave , and then a driving 

In some examples , the size of the driving chip 140 is less voltage is applied to the second strip - shaped driving elec 
than 3 mm ; in the case where the planar shape of the driving 60 trode 1232 at a second time point to drive the piezoelectric 
chip 140 is rectangular , the length and width of the driving material layer corresponding to the second strip - shaped 
chip 140 are both less than 3 mm , so as to ensure a good driving electrode 1232 to emit an ultrasonic wave with a 
fingerprint detection effect . phase delayed compared with the phase of the ultrasonic 

For example , the frequency of the driving voltage output wave emitted by the first strip - shaped driving electrode 
by the output terminal 142 of the driving chip 140 is greater 65 1231 , and therefore , focusing ( additive interference ) of the 
than 5 MHz , and for example , the frequency range of the ultrasonic waves can be realized directly above the second 
driving voltage output by the output terminal 142 of the strip - shaped driving electrode 1232 ( or in other direction of 
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the second strip - shaped driving electrode 1232 away from with one another and connected with one output terminal 
the first driving electrode 1231 ) , so that the intensity or 142 of the driving chip 140 , where N is a positive integer 
energy of ultrasonic waves directly above the second strip- greater than or equal to 2. Therefore , the fingerprint identi 
shaped driving electrode 1232 can be enhanced . It should be fication module can simultaneously drive the plurality of 
noted that the second time point is delayed from the first 5 focusing units 125 via one driving chip 140 , so that the 
time point . It should be noted that the retardation between number of driving chips 140 can be reduced , and the 
the phase of the ultrasonic wave emitted by the piezoelectric plurality of focusing units 125 can simultaneously perform 
material layer corresponding to the second strip - shaped focusing and fingerprint identification , thereby improving 
driving electrode and the phase of the ultrasonic wave the efficiency of fingerprint identification . 
emitted by the piezoelectric material layer corresponding to 10 For example , each fingerprint identification region 120 
the first strip - shaped driving electrode can be obtained by includes three focusing units 125 , each focusing unit 125 
testing according to the actual situations . includes seven strip - shaped driving electrodes arranged in 

FIG . 3B is a schematic diagram of realizing ultrasonic sequence along the second direction , the three strip - shaped 
focusing by another fingerprint identification module driving electrodes 123 with a first order in the three focusing 
according to an embodiment of the present disclosure . As 15 units 125 can be electrically connected with one another and 
shown in FIG . 3B , the plurality of strip - shaped driving connected with one output terminal 142 of the driving chip 
electrodes 123 include a first strip - shaped driving electrode 140 , and the three strip - shaped driving electrodes 123 with 
1231 , a second strip - shaped driving electrode 1232 and a a second order in the three focusing units 125 can be 
third strip - shaped driving electrode 1233 sequentially electrically connected with one another and connected with 
arranged along the second direction . In this case , a driving 20 one output terminal 140 of the driving chip 140 , and so on . 
voltage is applied to the first strip - shaped driving electrode It should be noted that the strip - shaped driving electrodes 
1231 and the third strip - shaped driving electrode 1233 at a 123 with different orders in the plurality of focusing units 
first time point to drive the piezoelectric material layers 125 are connected with different output terminals 142 . 
corresponding to the first strip - shaped driving electrode In some examples , as shown in FIG . 1 , the plurality of 
1231 and the third strip - shaped driving electrode 1233 to 25 fingerprint identification regions 120 are arranged at inter 
emit ultrasonic waves , and a driving voltage is applied to the vals along the first direction and have a first gap 201 between 
second strip - shaped driving electrode 1232 at a second time two adjacent ones of the plurality of fingerprint identifica 
point to drive the piezoelectric material layer corresponding tion regions 120 , the orthographic projection of the driving 
to the second strip - shaped driving electrode 1232 to emit an chip 140 on the base substrate 110 is spaced apart from the 
ultrasonic wave with a phase delayed compared with the 30 plurality of fingerprint identification regions 120 and the first 
phase of the ultrasonic waves emitted by the first strip- gap 201 , and the width of the first gap 201 in the first 
shaped driving electrode 1231 and the third strip - shaped direction is less than one third of the width of the fingerprint 
driving electrode 233 , and therefore , focusing ( additive identification region 120 in the first direction . Because the 
interference ) of the ultrasonic waves can be realized directly driving chip 140 is not arranged in the fingerprint identifi 
above the second strip - shaped driving electrode 1232 , that 35 cation regions 120 and the first gap 201 , the driving chip 140 
is , the intensity or energy of ultrasonic waves directly above can be arranged in the peripheral region 102 around the 
the second strip - shaped driving electrode 1222 is enhanced . touch region 101 of the fingerprint identification module 

It should be noted that FIGS . 3A - 3B show cases where 100 , and the width of the first gap 201 in the first direction 
two or three strip - shaped driving electrodes are respectively is less than one third of the width of the fingerprint identi 
driven to realize ultrasonic focusing ; however , embodiments 40 fication region 120 in the first direction , thereby increasing 
of the present disclosure include but are not limited to these the proportion of the fingerprint identification regions in the 
cases , and the fingerprint identification module can realize touch region and greatly reducing the detection blind region . 
ultrasonic focusing by driving more strip - shaped driving FIG . 4 is a schematic plan view of another fingerprint 
electrodes respectively . identification module according to an embodiment of the 

For example , the distance between the central lines of two 45 present disclosure . As shown in FIG . 4 , each fingerprint 
adjacent strip - shaped driving electrodes 123 can be in the identification region 120 is correspondingly provided with a 
range of 40-60 microns , for example , can be 50 microns . plurality of driving chips 140 , each fingerprint identification 

In some examples , as shown in FIGS . 1-2 , there is a gap region 120 includes one focusing unit 125 , the focusing unit 
between the orthographic projection of the at least one 125 includes M strip - shaped driving electrodes 123 arranged 
driving chip 140 on the base substrate 110 and the ortho- 50 in sequence along the second direction , and the M strip 
graphic projection of the plurality of ultrasonic sensors 130 shaped driving electrodes 123 are respectively connected 
on the base substrate 110. That is , the orthographic projec- with Moutput terminals of the plurality of driving chips 140 , 
tion of the at least one driving chip 140 on the base substrate where M is a positive integer greater than or equal to 2. That 
110 is not overlapped with the orthographic projection of the is , the plurality of driving chips 140 have a total of M output 
plurality of ultrasonic sensors 130 on the base substrate 110 , 55 terminals 142 , and the M strip - shaped driving electrodes 123 
and the driving chip 140 and the ultrasonic sensors 130 are of the focusing unit 125 are connected with the M output 
disposed on the base substrate 110. It should be noted that terminals 142 of the plurality of driving chips 140. There 
the driving chip 140 can be directly fixed on the base fore , the fingerprint identification module can drive one 
substrate 110 by transferring or soldering . focusing unit 125 via the plurality of driving chips 140 . 

In some examples , as shown in FIG . 1 , each fingerprint 60 In some examples , as shown in FIG . 4 , the plurality of 
identification region 120 is correspondingly provided with fingerprint identification regions 120 are arranged at inter 
one driving chip 140 , and each fingerprint identification vals along the first direction and have a second gap 202 
region 120 includes a plurality of focusing units 125 , each between two adjacent ones of the plurality of fingerprint 
focusing unit 125 includes N strip - shaped driving electrodes identification regions 120 , the plurality of driving chips 140 
123 arranged in sequence along the second direction , and the 65 are sequentially arranged along the second direction , and the 
strip - shaped driving electrodes 123 with the same order in plurality of driving chips 140 are arranged at a side of the 
the plurality of focusing units 125 are electrically connected corresponding fingerprint identification regions 120 in the 

a 



9 

US 11,386,690 B2 
13 14 

first direction , that is , at the right side of the fingerprint the first insulating layer 220 away from the plurality of 
identification regions 120 shown in FIG . 4. And the width of driving electrodes 123 , the second insulating layer 230 is 
the second gap 202 in the first direction is less than one half located at a side of the reflective layer 220 away from the 
of the width of the fingerprint identification 120 in the first first insulating layer 210 , and the at least one driving chip 
direction Therefore , the fingerprint identification module 5 140 is located at a side of the second insulating layer 230 
can realize ultrasonic focusing and fingerprint identification away from the reflective layer 220. The reflective layer 220 
in a focusing unit with a large area via the plurality of can reflect the ultrasonic wave , which is generated by the 
driving chips . piezoelectric material layer 122 and propagates toward the 
FIG . 5 is a schematic plan view of another fingerprint reflective layer 220 , toward the base substrate 110 , thus 

identification module according to an embodiment of the 10 being beneficial to enhancing the intensity or energy of the 
present disclosure . As shown in FIG . 5 , the plurality of emitted ultrasonic wave . 
fingerprint identification regions 120 are arranged at inter- For example , the material of the second insulating layer 
vals along the first direction and have a third gap 203 , the 230 can be at least one of doped SiO2 , polyimide and 
width of the third gap 203 is less than twice the width of the parylene . 
strip - shaped driving electrodes 123 in the second direction , 15 For example , as shown in FIG . 7 , via holes can be formed 
the orthographic projection of the at least one driving chip in the first insulating layer 210 , the reflective layer 220 and 
140 on the base substrate 110 is at least partially overlapped the second insulating layer 230 , so that the interconnection 
with the orthographic projection of the plurality of ultrasonic lines 150 can connect the driving chip 140 with the driving 
sensors 130 on the base substrate 110 , and the at least one electrodes 123 through these via holes , and this design will 
driving chip 140 is located at a side of the plurality of 20 not occupy the touch region of the fingerprint identification 
ultrasonic sensors 130 away from the base substrate 110 . module , thus greatly reducing the detection blind region . 
That is to say , the driving chip 140 is located at the side of For example , the reflective layer 220 can be made of 
the ultrasonic sensor 130 away from the substrate 110. In silver ( Ag ) , and the first insulating layer 210 and the second 
this case , the driving chip 140 can be connected with the insulating layer 230 can be made of silicon nitride ( SiNx ) . 
strip - shaped driving electrode 123 through a via hole , so that 25 Of course , the embodiments of the present disclosure 
the driving chip 140 and the interconnection line do not include but are not limited to these cases . The reflective layer 
occupy the area of the touch region , and the plurality of 220 can also be made of other materials with ultrasonic 
fingerprint identification regions 120 can be arranged more reflection characteristics , and the first insulating layer 210 
closely , thereby greatly reducing the touch blind region . and the second insulating layer 230 can be made of other 

FIG . 6 is a schematic plan view of another fingerprint 30 insulating materials such as resin , etc. 
identification module according to an embodiment of the FIG . 8 is a schematic plan view of another fingerprint 
present disclosure . As shown in FIG . 6 , each fingerprint identification module according to an embodiment of the 
identification region 120 is correspondingly provided with present disclosure . As shown in FIG . 8 , the plurality of 
one driving chip 140 , each fingerprint identification region receiving electrodes 121 are arranged in an array along the 
120 includes a focusing unit 125 , the focusing unit 125 35 first direction and the second direction , each driving elec 
includes K strip - shaped driving electrodes 123 arranged in trode 123 is a block - shaped driving electrode 123 arrayed 
sequence along the second direction , the K strip - shaped along the first direction and the second direction , and the 
driving electrodes 123 are respectively connected with K plurality of receiving electrodes 121 are arranged in one - to 
output terminals of the driving chip 140 , and the driving chip one correspondence with the plurality of block - shaped driv 
140 is arranged at a side of the corresponding fingerprint 40 ing electrodes 123. Therefore , both the plurality of receiving 
identification region 120 in the first direction , where K is a electrodes 121 and the plurality of block - shaped driving 
positive integer greater than or equal to 2. Therefore , the electrodes 123 are arranged in an array along the first 
fingerprint identification module 100 can drive one focusing direction and the second direction , so that focusing can be 
unit 125 via one driving chip 140 , so the fingerprint iden- performed in two dimensions of the first direction and the 
tification module has a simple structure and is easy to be 45 second direction by driving the plurality of block - shaped 
manufactured and repaired . driving electrodes 123 respectively . 

In some examples , as shown in FIG . 6 , the plurality of For example , as shown in FIG . 8 , taking the 3 * 3 matrix 
fingerprint identification regions 120 are arranged in an at the upper left corner of FIG . 8 as an example , a driving 
array along the first direction and the second direction . voltage is applied to the central block - shaped driving elec 
FIG . 7 is a schematic cross - sectional view of another 50 trode 123 at the center of the 3 * 3 matrix at a first time point 

fingerprint identification module according to an embodi- to drive the piezoelectric material layer corresponding to the 
ment of the present disclosure . As shown in FIG . 7 , the central block - shaped driving electrode 123 to emit an ultra 
orthographic projection of the at least one driving chip 140 sonic wave ; then , driving voltages are applied to the four 
on the base substrate 110 is at least partially overlapped with block - shaped driving electrodes 123 adjacent to the central 
the orthographic projection of the plurality of ultrasonic 55 block - shaped driving electrode 123 in the first and second 
sensors 130 on the base substrate 110 , and the at least one directions at a second time point to drive the piezoelectric 
driving chip 140 is located at a side of the plurality of material layer corresponding to the four block - shaped driv 
ultrasonic sensors 130 away from the base substrate 110 . ing electrodes 123 adjacent to the central block - shaped 
Therefore , the driving chip 140 does not occupy the area of driving electrode 123 in the first and second directions to 
the touch region 101 , thereby greatly reducing the touch 60 emit ultrasonic waves with a phase delayed compared with 
blind region . the phase of the ultrasonic wave emitted by the piezoelectric 

In some examples , as shown in FIG . 7 , the fingerprint material layer corresponding to the central block - shaped 
identification module 100 further includes a first insulating driving electrode 1231 ; finally , driving voltages are applied 
layer 210 , a reflective layer 220 and a second insulating to the four block - shaped driving electrodes 123 located at 
layer 230. The first insulating layer 210 is located at a side 65 the diagonal extension lines of the central block - shaped 
of the plurality of driving electrodes 123 away from the base driving electrode 123 to drive the four block - shaped driving 
substrate 110 , the reflective layer 220 is located at a side of electrodes 123 located at the diagonal extension lines of the 
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central block - shaped driving electrode 123 to emit ultrasonic a fingerprint identification region with a small area , thereby 
waves with a phase delayed compared with the phase of the realizing large - area fingerprint detection . In addition , a 
ultrasonic waves emitted by the four block - shaped driving single driving chip only needs to drive a fingerprint identi 
electrodes 123 adjacent to the central block - shaped driving fication region with a small area , so the driving chip can 
electrode 123 in the first and second directions ; therefore , 5 adopt a mono - crystal semiconductor - based chip such as a 
focusing ( additive interference ) of the ultrasonic waves can silicon - based chip or a gallium arsenide - based chip , etc. , to be realized directly above the central block - shaped driving provide a high - performance driving voltage , and a single 
electrode 123 , so that the intensity or energy of the ultrasonic driving chip can also independently control the driving waves directly above the central block - shaped driving elec voltages of each ultrasonic sensor ( for example , provide trode 123 can be enhanced . That is to say , the two - dimen- 10 driving voltages with different phases ) , thereby realizing sional focusing of ultrasonic waves can be realized by 
driving the central block - shaped driving electrode in the 3 * 3 functions such as ultrasonic focusing , etc. Therefore , on the 
matrix at the first time point , driving the block - shaped one hand , the fingerprint identification module can improve 
driving electrodes with a first distance from the central the intensity and penetration capability of ultrasonic waves 
block - shaped driving electrode in the 3 * 3 matrix at the 15 emitted by the ultrasonic sensor , and on the other hand , the 
second time point and driving the block - shaped driving fingerprint identification module can realize ultrasonic 
electrodes with a second distance from the central block- focusing to improve the directionality of ultrasonic waves 
shaped driving electrode in the 3 * 3 matrix at the third time and reduce the crosstalk between ultrasonic waves reflected 
point . It should be noted that the third time point is delayed by adjacent valleys and ridges on the finger , thus signifi 
after the second time point , and the second time point is 20 cantly improving the fingerprint image quality and further 
delayed after the first time point , and the second distance is improving the fingerprint identification performance . In 
greater than the first distance . addition , on the other hand , when the fingerprint identifica 

In some examples , as shown in FIG . 8 , each fingerprint tion module improves the intensity energy of the emitted 
identification region 120 is correspondingly provided with ultrasonic waves in a specific region or direction by focusing 
one driving chip 140 , each fingerprint identification region 25 the ultrasonic waves , the fingerprint identification module 
120 includes at least one focusing unit 125 , each focusing can not only realize fingerprint identification , but also pen 
unit 125 includes D * D block - shaped driving electrodes 123 etrate the finger to distinguish whether the fingerprint is real arranged in a D * D matrix along the first direction and the skin . For more details , please refer to the relevant descrip second direction , and the D * D block - shaped driving elec 
trodes 123 are connected with the driving chip 140 , where 30 tion module , which will not be repeated here . tion of the above embodiments of the fingerprint identifica 
D is a positive integer greater than or equal to 2 . In some examples , as shown in FIG . 9 , the display In some examples , as shown in FIG . 8 , each fingerprint 
identification region 120 includes a plurality of focusing apparatus 500 further includes a display panel 300 and an 
units 125 , and the block - shaped driving electrodes 123 with adhesive layer 400 ; the display panel 300 has a light emitting 
the same coordinates in the plurality of focusing units 125 35 side 310 , i.e. , a display side ; the fingerprint identification 
are electrically connected with one another and connected module 100 is attached to one side of the display panel 300 
with one output terminal 142 of the driving chip 140 . away from the light emitting side 310 through the adhesive 
Therefore , the fingerprint identification module can drive the layer 400 , and the adhesive layer 400 includes a light 
plurality of focusing units via one driving chip 140. It should shielding layer 410 , so that the influence of illumination of 
be noted that the coordinates mentioned above refer to the 40 the display panel 300 on the driving circuit 140 and the 
coordinates of a block - shaped driving electrode in the D * D ultrasonic sensors 130 can be shielded , and the electromag 
matrix mentioned above . For example , the block - shaped netic interference between the display panel and the finger 
driving electrodes with the same coordinates in the plurality print identification module can be electrically isolated . 
of focusing units refer to that the relative positions of the For example , the thickness of the adhesive layer 400 in 
block - shaped driving electrodes in the corresponding focus- 45 the direction perpendicular to the display panel 300 is less 
ing units are the same , and for example , the block - shaped than one tenth of the wavelength of the ultrasonic wave 
driving electrodes with the same coordinates have the same emitted by the ultrasonic sensor 130 , so that the influence on 
row number and the same column number in the matrix of the ultrasonic wave can be reduced . 
the corresponding focusing units . FIG . 10 is a flowchart of a driving method of a fingerprint 

In some examples , as shown in FIG . 8 , in each fingerprint 50 identification module according to an embodiment of the 
identification region 120 , two focusing units 125 adjacent in present disclosure . The fingerprint identification module can 
the first direction can share a group of block - shaped driving be the fingerprint identification module described above . As 
electrodes 123 arranged in the second direction , and two shown in FIG . 10 , the driving method of the fingerprint 
focusing units 125 adjacent in the second direction can share identification module includes the following steps S101 
a group of block - shaped driving electrodes 123 arranged in 55 S103 . 
the first direction , thus facilitating scan driving . Step S101 : obtaining a fingerprint identification region 

In some examples , the material of the driving electrode corresponding to a finger touch position . 
123 includes one or more selected from the group consisting For example , the touch region of the fingerprint identifi 
of copper , silver and aluminum . cation module can be divided into a plurality of fingerprint 

FIG . 9 is a schematic structural diagram of a display 60 identification regions , and when finger touch occurs , the 
apparatus according to an embodiment of the present dis- fingerprint identification region corresponding to the finger 
closure . As shown in FIG . 9 , the display apparatus 500 touch position is firstly acquired . 
includes the fingerprint identification module 100 described Step S102 : applying a control signal to the at least one 
above . Therefore , the display apparatus is provided with a driving chip in the fingerprint identification region corre 
plurality of fingerprint identification regions , and each fin- 65 sponding to the finger touch position . 
gerprint identification region is provided with at least one Step S103 : applying a driving voltage to the plurality of 
driving chip , so that a single driving chip only needs to drive driving electrodes under the control of the control signal by 
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using the at least one driving chip so as to drive the the other end of the second inductor L2 is connected with a 
corresponding fingerprint identification region to perform third node P3 , the first electrode of the capacitor C is 
fingerprint identification . connected with the second input terminal Vin_n , the second 

In some examples , in the driving method of the fingerprint electrode of the capacitor C is connected with the third node 
identification module , applying the driving voltage to the 5 P3 , one end of the first inductor L1 is connected with the 
plurality of driving electrodes under the control of the third node P3 , and the other end of the first inductor L1 is 
control signal by using the at least one driving chip to drive connected with the output terminal Vout . The second induc 
the corresponding fingerprint identification region to per- tor L2 and the capacitor C can form a frequency selection 
form fingerprint identification includes : the at least one network , so as to convert two reverse low - voltage square 
driving chip applying driving voltages with different phases 10 wave signals input by the first input terminal Vin_p and the 
to the plurality of driving electrodes under the control of the second input terminal Vin_n into a high - voltage sine wave . 
control signal so as to focus in the fingerprint identification FIG . 14 is a schematic diagram of a high voltage output 
region . module in another driving circuit according to an embodi 
FIG . 11 is a schematic diagram of a driving circuit in a ment of the present disclosure . As shown in FIG . 14 , the high 

driving chip according to an embodiment of the present 15 voltage output module 1423 includes an input terminal Vin , 
disclosure . As shown in FIG . 11 , the driving circuit 142 a high voltage input terminal Vdd , an output terminal Vout , 
includes a control logic module 1421 , a waveform generator a P - type transistor M3 and a second N - type transistor M2 ; 
1422 , a high voltage output module 1423 and a power the input terminal Vin is connected with the gate electrode 
boosting module 1424. The control logic module 1421 can of the P - type transistor M3 and the gate electrode of the 
be communicatively connected with the external integrated 20 second N - type transistor M2 , the source electrode of the 
circuit for receiving a control signal ; the control logic P - type transistor M3 is connected with the high voltage 
module 1421 is also communicatively connected with the input terminal Vdd , the drain electrode of the P - type tran 
waveform generator 1422 and controls the waveform gen- sistor M3 , the source electrode of the second N - type tran 
erator 1422 to generate a low - voltage square wave signal sistor M2 and the output terminal Vout are connected with 
corresponding to the control signal ; the high - voltage output 25 the fourth node P4 , and the drain electrode of the second 
module 1423 is connected with the power boosting module N - type transistor M2 is grounded . Therefore , the P - type 
1424 and the waveform generator 1422 , and the high- transistor M3 and the second N - type transistor M2 can form 
voltage output module 1423 and the power boosting module an inverter structure . The high level of the low - voltage 
1424 are configured to boost the low - voltage square wave square wave signal can turn on the second N - type transistor 
signal generated by the waveform generator 1422 so as to 30 M2 and turn off the P - type transistor M3 , and the output 
output a high - voltage square wave signal . For example , as terminal outputs a low level ; the low level of the low - voltage 
shown in FIG . 11 , the high voltage output module 1423 can square wave signal can turn off the second N - type transistor 
output the high - voltage square wave signal to the driving M2 and tu on the P - type transistor M3 , and the output 
electrode 123 . terminal Vout can output the high level of the high voltage 
FIG . 12 is a schematic diagram of a high voltage output 35 input terminal Vdd , so that a high - voltage square wave 

module in a driving circuit according to an embodiment of signal can be generated . 
the present disclosure . As shown in FIG . 12 , the high voltage The following statements should be noted : 
output module 1423 includes an input terminal Vin , a high ( 1 ) The accompanying drawings involve only the struc 
voltage input terminal Vdd , a first N - type transistor M1 , a ture ( s ) in connection with the embodiment ( s ) of the present 
resistor R , a Zener diode D1 , a first inductor L1 and an 40 disclosure , and other structure ( s ) can be referred to common 
output terminal Vout . The input terminal Vin , the negative design ( s ) . 
electrode of the Zener diode D1 and the gate electrode of the ( 2 ) In case of no conflict , features in one embodiment or 
first N - type transistor M1 are connected with a first node P1 ; in different embodiments can be combined . 
the source electrode of the first N - type transistor M1 , one What have been described above are only specific imple 
end of the resistor R and one end of the first inductor L1 are 45 mentations of the present disclosure , the protection scope of 
connected with a second node P2 ; the drain electrode of the the present disclosure is not limited thereto . Any changes or 
first N - type transistor M1 and the positive electrode of the substitutions easily occur to those skilled in the art within the 
Zener diode d are grounded ; and the output terminal Vout is technical scope of the present disclosure should be covered 
connected with the other end of the first inductor L1 . The in the protection scope of the present disclosure . Therefore , 
input terminal Vin is configured to input the low - voltage 50 the protection scope of the present disclosure should be 
square wave signal described above , the high level of the based on the protection scope of the claims . 
low - voltage square wave signal can turn on the first N - type What is claimed is : 
transistor M1 , and the output terminal Vout outputs a low 1. A fingerprint identification module , comprising a base 
level ; the low level of the low - voltage square wave signal substrate and a plurality of fingerprint identification regions 
can turn off the first N - type transistor M1 , and the output 55 located on the base substrate , wherein each of the plurality 
terminal Vout can output the high level of the high voltage of fingerprint identification regions comprises : 
input terminal Vdd , so that a high - voltage square wave a plurality of receiving electrodes ; 
signal can be generated . It should be noted that the above a piezoelectric material layer , located at a side of the 
Zener diode D1 can prevent the input voltage from being too plurality of receiving electrodes ; and 
high . a plurality of driving electrodes , located at a side of the 

FIG . 13 is a schematic diagram of a high voltage output piezoelectric material layer away from the plurality of 
module in another driving circuit according to an embodi- receiving electrodes ; 
ment of the present disclosure . As shown in FIG . 13 , the high wherein the plurality of receiving electrodes , the piezo 
voltage output module 1423 includes a first input terminal electric material layer and the plurality of driving 
Vin_p , a second input terminal Vin_n , a first inductor L1 , a 65 electrodes form a plurality of ultrasonic sensors , each 
second inductor L2 and a capacitor C. One end of the second of the plurality of fingerprint identification regions is 
inductor L2 is connected with the first input terminal Vin_p , correspondingly provided with at least one driving 
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chip , the plurality of driving electrodes in each of the fication regions comprises one focusing unit , the focusing 
plurality of fingerprint identification regions are con- unit comprises M strip - shaped driving electrodes arranged in 
nected with an output terminal of the at least one sequence along the second direction , and the M strip - shaped 
driving chip , and the at least one driving chip is driving electrodes are respectively connected with M output 
configured to apply a driving voltage to the plurality of 5 terminals of the plurality of driving chips , where M is a 
driving electrodes so as to drive the plurality of ultra- positive integer greater than or equal to 2 . 
sonic sensors in the corresponding fingerprint identifi- 9. The fingerprint identification module according to 
cation region to perform fingerprint identification . claim 8 , wherein the plurality of fingerprint identification 

2. The fingerprint identification module according to regions are arranged at intervals along the first direction and 
claim 1 , further comprising : 10 have a second gap between two adjacent ones of the plurality 

interconnection lines , connecting the plurality of driving of fingerprint identification regions , the plurality of driving 
electrodes in each of the plurality of fingerprint iden- chips are sequentially arranged along the second direction , 
tification regions with a plurality of output terminals of and the plurality of driving chips are arranged at a side of a 
the at least one driving chip . corresponding one of the plurality of fingerprint identifica 

3. The fingerprint identification module according to 15 tion regions in the first direction , and a width of the second 
claim 1 , further comprising : gap in the first direction is less than one half of a width of 

a flexible circuit board ; and each of the plurality of fingerprint identification regions in 
an external integrated circuit , the first direction . 
wherein a control terminal of the at least one driving chip 10. The fingerprint identification module according to 

corresponding to each of the plurality of fingerprint 20 claim 8 , wherein the plurality of fingerprint identification 
identification regions is connected with the external regions are arranged at intervals along the first direction and 
integrated circuit through the flexible circuit board . have a third gap between two adjacent ones of the plurality 

4. The fingerprint identification module according to of fingerprint identification regions , a width of the third gap 
claim 1 , further comprising : is less than twice a width of the strip - shaped driving elec 

an encapsulation layer , located at a side of the plurality of 25 trode , an orthographic projection of the at least one driving 
ultrasonic sensors and the at least one driving chip chip on the base substrate is at least partially overlapped 
away from the base substrate , and covering the plural- with an orthographic projection of the plurality of ultrasonic 
ity of ultrasonic sensors and the at least one driving sensors on the base substrate ; and the at least one driving 
chip to encapsulate the plurality of ultrasonic sensors chip is located at a side of the plurality of ultrasonic sensors 
and the at least one driving chip on the base substrate , 30 away from the base substrate . 

wherein the at least one driving chip comprises a mono- 11. The fingerprint identification module according to 
crystal semiconductor substrate and a driving circuit , claim 5 , wherein each of the plurality of fingerprint identi 
and a part of the driving circuit is located in the fication regions is correspondingly provided with one driv 
mono - crystal semiconductor substrate . ing chip , each of the plurality of fingerprint identification 

5. The fingerprint identification module according to 35 regions comprises one focusing unit , the focusing unit 
claim 1 , wherein the plurality of receiving electrodes are comprises K strip - shaped driving electrodes arranged in 
arranged in an array along a first direction and a second sequence along the second direction , and the K strip - shaped 
direction , each of the plurality of driving electrodes is a driving electrodes are connected with K output terminals of 
strip - shaped driving electrode extending along the first the driving chip , and the driving chip is arranged at a side of 
direction , and a plurality of the strip - shaped driving elec- 40 the corresponding fingerprint identification region in the first 
trodes are arranged at intervals along the second direction . direction , where K is a positive integer greater than or equal 

6. The fingerprint identification module according to to 2 . 
claim 5 , wherein each of the plurality of fingerprint identi- 12. The fingerprint identification module according to 
fication regions is correspondingly provided with one driv- claim 1 , wherein there is a gap between an orthographic 
ing chip , each of the plurality of fingerprint identification 45 projection of the at least one driving chip on the base 
regions comprises a plurality of focusing units , each of the substrate and an orthographic projection of the piezoelectric 
plurality of focusing units comprises N strip - shaped driving material layer on the base substrate . 
electrodes arranged in sequence along the second direction , 13. The fingerprint identification module according to 
and the strip - shaped driving electrodes with a same order in claim 1 , wherein an orthographic projection of the at least 
the plurality of focusing units are electrically connected with 50 one driving chip on the base substrate is at least partially 
one another and connected with one output terminal of the overlapped with the orthographic projection of the plurality 
driving chip , where N is a positive integer greater than or of ultrasonic sensors on the base substrate , and the at least 
equal to 2 . one driving chip is located at a side of the plurality of 

7. The fingerprint identification module according to ultrasonic sensors away from the base substrate . 
claim 6 , wherein the plurality of fingerprint identification 55 14. The fingerprint identification module according to 
regions are arranged at intervals along the first direction and claim 1 , wherein the plurality of receiving electrodes are 
have a first gap between two adjacent ones of the plurality arranged in an array along a first direction and a second 
of fingerprint identification regions , an orthographic projec- direction , and each of the plurality of driving electrodes is a 
tion of the driving chip on the base substrate is spaced apart block - shaped driving electrode , and the plurality of receiv 
from the plurality of fingerprint identification regions and 60 ing electrodes are arranged in one - to - one correspondence 
the first gap , and a width of the first gap in the first direction with the plurality of block - shaped driving electrodes . 
is less than one third of a width of each of the plurality of 15. The fingerprint identification module according to 
fingerprint identification regions in the first direction . claim 14 , wherein each of the plurality of fingerprint iden 

8. The fingerprint identification module according to tification regions is correspondingly provided with one 
claim 5 , wherein each of the plurality of fingerprint identi- 65 driving chip , each of the plurality of fingerprint identifica 
fication regions is correspondingly provided with a plurality tion regions comprises at least one focusing unit , each 
of driving chips , each of the plurality of fingerprint identi- focusing unit comprises D * D block - shaped driving elec 
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trodes arranged in a D * D matrix along the first direction and fingerprint identification module according to claim 1 , and 
the second direction , and the D * D block - shaped driving the driving method comprises : 
electrodes are connected with the driving chip , where D is obtaining a fingerprint identification region corresponding 
a positive integer greater than or equal to 2 . to a finger touch position ; 

16. The fingerprint identification module according to applying a control signal to the at least one driving chip 
claim 15 , wherein each of the plurality of fingerprint iden in the fingerprint identification region corresponding to 
tification regions comprises a plurality of focusing units , and the finger touch position ; and 
the block - shaped driving electrodes with same coordinates applying a driving voltage to the plurality of driving 

electrodes under control of the control signal by using in the plurality of focusing units are electrically connected 
with one another and connected with one output terminal of the at least one driving chip so as to drive the corre 
the driving chip . sponding fingerprint identification region to perform 

17. A display apparatus , comprising the fingerprint iden fingerprint identification . 
tification module according to claim 1 . 20. The driving method of the fingerprint identification 

18. The display apparatus according to claim 17 , further module according to claim 19 , wherein applying the driving 
comprising : 15 voltage to the plurality of driving electrodes under the 

a display panel , having a light emitting side ; and control of the control signal by using the at least one driving 
an adhesive layer , chip so as to drive the corresponding fingerprint identifica 
wherein the fingerprint identification module is attached tion region to perform fingerprint identification comprises : 

to one side of the display panel away from the light applying driving voltages with different phases to the 
emitting side through the adhesive layer , and the adhe plurality of driving electrodes under the control of the 
sive layer comprises a light shielding layer . control signal by using the at least one driving chip so 

19. A driving method of a fingerprint identification mod as to focus in the fingerprint identification region . 
ule , wherein the fingerprint identification module is the 
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